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PROBLEM TO BE SOLVED: To reduce power 
consumption by controlling at least either the trans 
mission power to a radio base station or 
transmission power to a radio tenninal station, 
corresponding to the measured result of a power 
supply voltage supplied from the outside. 
SOLUTION: The voltage of power supplied from the 
outside is measured by a processing step 10. Next, 
it is decided a deciding step 12 whether the 
measured voltage is greater than a predetermined 
specific value. When the measured voltage is less 
than the predetermined specific value, namely, 
when no power is supplied from the outside, a 
processing step 14 Is started, transmission power Is 
reduced and signal transmission is performed. 
Whereas, when the measured value Is grater than 
the predetermined specific value, since there is no 
problem in power consumption, a processing step 
16 Is started and signal transmission is performed, 
while l<eeping maximum transmission power without 
having to reduce the transmission power. Thus, 
whether it is the state of supplying external power is 
decided and on the basis of the result, transmission 
power is changed. 
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METHOD AND DEVICE FOR RADIO RELAYING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce power 
consumption by controlling at least either the trans 
mission power to a radio base station or transmission 
power to a radio terminal station, corresponding to the 
^ ■^^ s measured result of a power supply voltage supplied 

t from the outside. 

I fta?j6togaat«V SOLUTION: The voltage of power supplied from the 

^^.JL^/T" outside is measured by a processing step 1 0. Next, it 

■S<^Bi;a| $>-^ is decided a deciding step 12 whether the measured 



voltage is greater than a predetermined specific value. 
When the measured voltage is less than the 
predetermined specific value, namely, when no power 
is supplied from the outside, a processing step 14 is 
started, transmission power is reduced and signal 
transmission is performed. Whereas, when the 
measured value is grater than the predetermined 
specific value, since there is no problem in power 
consumption, a processing step 16 is started and 
signal transmission is performed, while keeping 
maximum transmission power without having to reduce the transmission power. Thus, 
whether it is the state of supplying external power is decided and on the basis of the result, 
transmission power is changed. 

DETAILED DESCRIPTION 



[0001] 

[Field of the Invention]This invention relates to the wireless circuit relay method and equipment which 
relay the signal transmission between the base transceiver station of a radio communications system 
and radio terminal station which communicate with a TDMA system. 

In particular, in portable wireless circuit repeating installation, it is related with the method and 
equipment which control transmission power for every kind of call to relay. 

[0002] 

[Description of the Prior Art]Methods of extending the transmission range of the wireless circuit 
which comprises base transceiver station CS and radio terminal station PS which communicates with 
the Time Division Multiple Access called TDMA include the wireless circuit relay method which 
carries out relay transmission of the signal between PS to CS. The imaged figure of a wireless circuit 
relay method is shown in drawing 1 0 . The maximum output of the radio signal which CS and PS 
transmit fundamentally as shown in the Drawing A is prescribed by the design of the whole system. 
Therefore, a limit is among the ranges whose direct communication is possible in CS and PS. The PS 
on condition of moving does not necessarily exist within limits which the electric wave from CS 
reaches directly, hi such a case, it becomes possible to extend the transmission range, without 
installing new CS, when CS and PS communicate via wireless circuit repeating installation as shown 
in the Drawing B. 

[0003]The block block diagram of wireless circuit repeating installation is shown in drawing 11 . It is 
received by the receiver 102 and the TDMA frame signal from CS (or PS) inputted from the antenna 
100 is sent to the demodulator 104, In the demodulator 104, after restoring to an input signal, data is 
sent to the data accumulation part 106. In the TDMA timing decision section 1 12, from the receiving 
timmg sent from the receiver 102, the timing which transmits a TDMA frame to PS (or CS) is 



determined, and the transmit timing concerned is notified to the data accumulation part 1 06, the 
modulator 108, and the transmitter 1 1 0, In the data accumulation part 1 06, data is sent to the 
modulator 108 based on the TDMA frame transmit timing notified from the TDMA timing decision 
section 1 12. Then, the modulated data is sent to the transmitter 1 1 0, lets the antenna 1 1 0 pass, and is 
transmitted to PS (or CS). 

[0604]Two kinds of the form which installs fixed and extends the signal-transmission range of specific 
CS as a using form of such wireless circuit repeating installation, and the form which makes the 
communication relay group itself portable and extends the signal-transmission range of unspecified CS 
if needed can be considered. A portable communication relay group is needed when it walked or 
moves to a blind zone by car. 
[0005] 

[Problem to be solved by the invention] Since the above-mentioned wireless circuit repeating 
installation needs to transmit a signal to the both sides of CS and PS, twice [ usual ] as many electric 
power as this will be consumed about a signal transmission. In the case of fixed installation, it is 
possible to supply electric power from the outside, and power consumption does not pose a big 
problem in the viewpoint of consecutive communication time. However, since it drives according to 
the internal electrical power source represented by the cell in the case of portable wireless circuit 
repeating installation, that power consumption is large will mean reduction in consecutive 
communication time as it is. 

[0006]To one call, the interference quantity given to other CS and PS may also double, and the 
wireless circuit repeating installation which needs to perform a twice as many signal transmission as 
the existing CS and PS may degrade the quality of the whole system. The line quality demanded as a 
system changes with kinds of calls, such as a sound and data. Therefore, when transmission power is 
uniformly reduced to the call of all the kinds for power consumption reduction, to a certain kind of 
call, there is a possibility that it may become impossible to maintain the secured line quality when it 
goes via a wireless circuit relay method, by the direct communication of CS and PS. 
[0007]The purpose of this invention is to provide the wireless circuit relay method and equipment 
which become reducible [ power consumption ] by making it change according to the quality of which 
signal transmission electric power is required. 
[0008] 

[Means for solving problem]By measuring the power supply input voltage from the outside, each 
invention of Claim 1 for attaining the above-mentioned purpose and Claim 8 judges whether it is a 
state where utility power is supplied, and is characterized [ main ] by changing transmission power 
based on the judgment concerned. That is, when it is judged that utility power is supplied, 
transmission power control is not performed, but when it is judged that utility power is not supplied on 
the other hand, transmission power control for power consumption reduction is performed. 
[0009]Claim 3, 4 and Claim 10, and the feature of each invention of 11 , Transmission output Tc of CS 
(or PS) which is the target of relay memorized beforehand (or Tp), And the kind of the necessary 
received power Dc (or Dp) specified for every kind of call, and call detected after a communication 
start, And it is the transmission power to said CS (or PS) from the received power Rc (or Rp) of the 
signal from said CS (or PS) Formula Sc=Dc+ (Tc-Rc) (or Sp=Dp+ (Tp-Rp)) 
It is alike, and bases and determines. 

[001 0]. Have memorized beforehand the feature of invention of Claim 6 and Claim 1 3 for every kind 
of call. The necessary frame error rate DFc (or DFp) about the TDMA frame of CS (or PS) which is 
the target of relay. And from the kind of call detected after a communication start, and frame error rate 
Fc (or Fp) of the input signal from said CS (or PS). When frame error rate Fc (or Fp) of an input signal 
is larger than said necessary frame error rate DFc (or DFp), it was able to define beforehand the 
transmission output to said CS (or PS), and every increases, When frame error rate Fc (or Fp) of an 
input signal is smaller than said necessary frame error rate DFc (or DFp), the transmission output to 
said CS (or PS) was able to be defined beforehand, and it every reduces. 
[001 l]In CS (or PS) from which the feature of invention of Claim 7 and Claim 14 is the target of 
relay. The specific code sequence beforehand provided in the TDMA frame which transmits is added. 
The necessary digital error rate DBc (or DBp) which is needed in said CS (or PS) beforehand 
memorized for every kind of call to relay, . And are detectable according to the kind of call detected 
after a communication start, and the specific code sequence beforehand added to the TDMA frame 
from CS (or PS). From the digital error rate Be (or Bp) of the input signal from said CS (or PS). When 



the digital error rate Be (or Bp) of an input signal is larger than said necessary digital error rate DBc 
(or DBp), were able to define beforehand transmission output So (or Sp) to said CS (or PS), and it 
every increases, When the digital error rate Be (or Bp) of an input signal is smaller than said necessary 
digital error rate DBc (or DBp), transmission output Sc (or Sp) to said CS (or PS) was able to be 
defined beforehand, and it every reduces. 

[0012]Since it is possible even for a required level to reduce the transmission power of wireless circuit 
repeating installation, with communication quality held as for this invention and it can reduce power 
consumption, it can increase consecutive communication time. The effect of making other amounts of 
given interference reduce is also expectable simultaneously. 

[Mode for carrying out the invention]Flows of control about an embodiment of invention of Claims 1 
and 2 are shown in drawing 1 . By the processing step 10, voltage of power from the outside is 
measured first. Next, it is judged whether it is beyond the default value as which voltage measured at 
the processing step 10 was beforehand determined by the judgment step 12. When measured voltage is 
less than default value defined beforehand and power is not supplied from the jam exterior, it 
progresses to the processing step 14, transmission power is reduced, and a signal transmission is 
performed. When it is beyond default value as which measured voltage was determined beforehand on 
the other hand and power is supplied from the jam exterior, since power consumption does not become 
a problem, it progresses to the processing step 16, and performs a signal transmission with maximum 
transmission power, without reducing transmission power. Here, as a concrete example in case voltage 
of electric power from the outside changes, a case where it is during charge of an inner battery 
corresponds. That is, during charge of an inner battery, voltage required for a terminal for supplying a 
power supply from the exterior in order to charge an inner battery will be built. On the contrary, 
voltage is not built over a terminal for supplying a power supply from the exterior when driving with 
an inner battery. This voltage change will be judged by the judgment step 12. Control of this 
transmission power is performed to transmission power to a base transceiver station, transmission 
power to a radio terminal station, or its both sides. Electric power voltage fh)m the outside does not 
have to make transmission power large above default value, and does not necessarily have to make 
control of transmission power maximum transmission power. 

[0014]The flows of control about the embodiment of invention of Claims 3-5 are shown in drawing 2 . 
At the processing step 1 8, the kind of call to relay is identified first. As a concrete example of the kind 
of call, a voice call, a non-restricting digital call, a 3 . 1 -kHz audio call, etc. are raised. Since the 
classification of these calls is included in the call control signal at the time of a communication start, it 
becomes simply discriminable [ a call ] by supervising a call control signal. In the processing step 20, 
the necessary received power Dc and Dp which was beforehand defined according to the kind of call 
identified previously and which is needed by CS and PS is set up. When determining the transmission 
power to CS after that, it progresses to the processing step 22. The received power Rc from CS is 
detected in the processing step 22. At the processing step 24, from Dc, Rc, and transmission output Tc 
of CS memorized beforehand, Sc=Dc+ (Tc-Rc) is calculated and transmission power Sc for CS is 
determined. When determining the transmission power to PS, it progresses to the processing step 26. 
The received power Rp from PS is detected in the processing step 26. At the processing step 28, from 
the transmission output Tp of Dp, Rp, and PS memorized beforehand. Sp=Dp+ (Tp-Rp) is calculated 
and the transmission power Sp for PS is determined. 

[0015]Flows of control about an embodiment of invention of Claim 6 are shown in drawing 3. As 
flows of confrol of drawing 2 showed, a kind of call to relay is first identified at the processing step 
1 8. In the processing step 30, the necessary frame error rates DFc and DFp about a TDMA frame 
which were beforehand defined according to a kind of call identified previously and which are needed 
by CS and PS are set up. When determining transmission power to CS after that, it progresses to the 
processing step 32. In the processing step 32, frame error rate Fc about a TDMA frame of an input 
signal from CS is detected. It is possible to use frame-check-sequence FCS which inspects whether an 
error exists as a detecting method of a frame error rate in a frame which is usually transmitted, and 
which is added for every TDMA frame. A frame error rate of the concerned term throughout is 
detectable by dividing the number of frames with which a digital error is contained among frame 
groups transmitted to a certain fixed time by a total frame number received throughout [ concerned 

[OOieiln the judgment step 34, it is judged whether DFc set to detected Fc is equal. When both are 



equal, transmission power to CS is not changed (processing step 36). When both differ, it progresses 
to the judgment step 38 and both size relation is judged. When Fc is larger than DFc, it progresses to 
the processing step 40 and only quantity (this example alpha) which was able to define transmission 
power Sc to CS beforehand is made to increase. Conversely, when Fc is below DFc, it progresses to 
the processing step 42 and only the quantity alpha which was able to be defined beforehand reduces 
transmission power Sc to CS. 

[0017]When determining transmission power to PS, it progresses to the processing step 50. In the 
processing step 50, the frame error rate Fp about a TDMA frame of an input signal from PS is 
detected. In the Judgment step 52, it is judged whether Fp and DFp are equal. When both are equal, 
transmission power to PS is not changed (processing step 54). When both differ, it progresses to the 
judgment step 56 and both size relation is judged. When Fp is larger than DFp, it progresses to the 
processing step 58 and only quantity (this example alpha) which was able to define the transmission 
power Sp to PS beforehand is made to increase. Conversely, when Fp is below DFp, it progresses to 
the processing step 60 and only the quantity alpha which was able to be defined beforehand reduces 
the transmission power Sp to PS. 

[0018]Flows of control about an embodiment of invention of Claim 7 are shown in drawing 4. As 
flows of control of drawing 2 showed, a kind of call to relay is first identified at the processing step 
18. In the processing step 62, the necessary digital error rates DBc and DBp which were beforehand 
defined according to a kind of call identified previously and which are needed by CS and PS are set 
up. When determining transmission power to CS after that, it progresses to the processing step 64. In 
the processing step 64, the digital error rate Be of a signal flx)m CS is detected. How to add a specific 
code sequence to a TDMA frame transmitted between CS (and PS) and wireless circuit repeatmg 
installation as a detecting method of a digital error rate can be considered. Wireless circuit repeating 
installation is comparing said code sequence memorized internally with a code sequence of an 
insertion point of said specific code series in a TDMA frame received from CS (or PS), and it becomes 
possible to measure a digital error rate of a circuit. In this case, in order to measure a more exact 
digital error rate, how to measure a digital error rate in a certain fixed time is also considered by 
covering two or more TDMA frames, calculating the number of error bits, and dividing by all the 
numbers of bits received throughout [ concerned term ] for Measurement Division of a digital error 
rate. 

[0019]In the judgment step 66, it is judged whether the detected digital error rates Be and DBc are 
equal. When both are equal, transmission power to CS is not changed (processing step 68). When both 
differ, it progresses to the judgment step 70 and both size relation is judged. When Be is larger than 
DBc, it progresses to the processing step 72 and only quantity (this example beta) which was able to 
define transmission power to CS beforehand is made to increase. Conversely, when Be is below DBc, 
it progresses to the processing step 74 and only the quantity beta which was able to be defined 
beforehand reduces transmission power to CS. 

[0020]When determining transmission power to PS, it progresses to the processing step 76. In the 
processing step 76, the digital error rate Bp of a signal from PS is detected, hi the judgmerit step 80, it 
is judged whether Bp and DBp are equal. When both are equal, transmission power to PS is not 
changed (processing step 82). When both differ, it progresses to the judgment step 84 and both size 
relation is judged. When Bp is larger than DBp, it progresses to the processing step 86 and only 
quantity (this example beta) which was able to define transmission power to PS beforehand is made to 
increase. Conversely, when Bp is below DBp, it progresses to the processing step 88 and only the 
quantity beta which was able to be defined beforehand reduces fransmission power to PS. 
[0021]The block block diagram of the embodiment of invention of Claims 8 and 9 is shown in 
drawing 5 . Drawing 5 is shown paying attention to the changed part by the side of the signal 
fransmission of wireless circuit repeating installation. The voltage concerning a utility power terminal 
is measured in the voltage detector 1 16. In the fransmission power deciding part 1 1 8, fransmission 
power is determined based on the voltage measured by the voltage detector 1 16. That is, the voltage 
by which Measurement Division detection was carried out directs reduction of transmission power to 
the variable output fransmitter 1 14, if it has a means to judge whether it is less than the default value 
defined beforehand and the measured voltage is judged to be less than the default value defined 
beforehand. If judged beyond with the default value as which the measured voltage was determined 
beforehand on the other hand, it directs to fransmit to the variable output fransmitter 1 14 with 
maximum fransmission power. The variable output fransmitter 1 14 changes a transmission output 



according to the directions from the transmission power deciding part 118. 

[0022]The blocli bloclc diagram of the embodiment of invention of Claims 1 0-1 2 is shown in drawing 
6. The hatch is applied to the changed part from the block block diagram of the conventional wireless 
circuit repeating installation shown in drawing 10 . The received power primary detecting element 120 
detects the electric power Rc (or Rp) of the input signal from CS (or PS) which received with the 
receiver 102, and notifies a detection result to the transmission power deciding part 126. The call 
identification part 122 identifies the kind of call to relay based on the call control signal from the 
demodulator 104, and notifies it to CS (PS) required power and the transmission power storage parts 
store 124. CS (PS) required power and the transmission power storage parts store 124, . Based on the 
kind of call notified from the call identification part 122, embraced the kind of the call concerned. The 
necessary received power Dc (or Dp) needed for the input of CS (or PS) is notified to the transmission 
power deciding part 126 with transmission power Tc (or Tp) of CS (or PS) memorized beforehand. 
The received power Rc (Rp) from CS (or PS) with which the transmission power deciding part 126 
was notified, From the necessary received power Dc (Dp) and transmission power Tc (Tp), Dc+ (Tc- 
Rc) (or Dp+ (Tp-Rp)) is calculated, and the transmission power of the signal transmitted to CS (or PS) 
is determined for Sc. And the transmission power deciding part 126 is the timing directed from the 
TDMA timing decision section 112, and directs the transmission power in the timing concerned to the 
variable output transmitter 114. The variable output transmitter 1 14 changes the transmission output to 
CS (or PS) based on the directions from the transmission power deciding part 126. Control of the 
transmission power to CS, control of the transmission power to PS, or its both are performed. 
[0023]The block block diagram of the embodiment of invention of Claim 1 3 is shown in drawing 7 . 
The hatch is applied to the changed part from the block block diagram of the conventional wireless 
circuit repeating installation shown in drawing 10 . Based on the result of frame-check-sequence PCS 
in the demodulator 104, the PER test section 128 measures frame error rate Fc (or Fp) about the 
TDMA frame from CS (or PS), and notifies a measurement result to the transmission power deciding 
part 132. The call identification part 122 identifies the kind of call to relay based on the call control 
signal from the demodulator 104, and notifies it to the CS(PS) necessary PER storage parts store 130, 
The CS(PS) necessary PER storage parts store 130 notifies the necessary frame error rate DFc (or 
DFp) of CS (or PS) according to the kind of the call concerned to the transmission power deciding part 
132 based on the kind of call notified from the call identification part 122. The transmission power 
deciding part 132 determines the transmission power of the signal transmitted to CS (or PS) from 
frame error rate Fc (or Fp) and the necessary frame error rate DFc (or DFp) about the TDMA frame 
from CS (or PS) which were notified. And the transmission power deciding part 1 32 is the timing 
directed from the TDMA timing decision section 1 12, and directs transmission power Sc (Sp) in the 
timing concerned to the variable output transmitter 114. The variable output transmitter 1 14 changes 
the transmission output to CS (or PS) based on the directions from the transmission power deciding 
part 132. If it +alpha Carries out Sc (Sp) if Fc (Fp) is provided with a means to judge whether it is size, 
from DFc (DFp) and the transmission power deciding part 132 is Fc(Fp) >DFc (DFp), and it is Fc(Fp) 
<DFc (DFp), the means which -alpha Carries out Sc (Sp) is formed. 

[0024]The block block diagram of the embodiment of invention of Claim 14 is shown in drawing 8 . 
The hatch is applied to the changed part from the block block diagram of the conventional wireless 
circuit repeating installation shown in drawing 10 . The BER test section 134 is sent from the 
demodulator 1 04. The code sequence of the insertion point of the specific code series in the TDMA 
frame from CS (or PS) beforehand inserted in the TDMA frame in CS (or PS), Said specific code 
series memorized by the local station is compared, the digital error rate Be (or Bp) is measured, and a 
measurement result is notified to the transmission power deciding part 138. Here, in which part m the 
TDMA frame transmitted and received said specific code series is inserted needs to fix between CS 
and PS, and wireless circuit repeating installation. The call identification part 122 identifies the kind of 
call to relay based on the call control signal from the demodulator 104, and notifies it to the CS(PS) 
necessary BER storage parts store 136. The CS(PS) necessary BER storage parts store 136 notifies the 
necessary digital error rate DBc (or DBp) of CS (or PS) according to the kind of the call concerned to 
the transmission power deciding part 138 based on the kind of call notified from the call identification 
part 122. The transmission power deciding part 138 determines transmission power Sc (Sp) of the 
signal transmitted to CS (or PS) from the digital error rate Be (Bp) of the notified signal from CS (or 
PS), and the necessary digital error rate DBc (DBp). As for the fransmission power deciding part 138, 
Be (Bp) is DBc (if Sc (Sp) is +beta carried out if it is Bc(Bp) >DBc (DBp) by means to judge from 



DBp whether it is size, and its decided result, and it is Bc(Bp) <DBc (DBp), it has a means which sets 
Sc (Sp) to -beta.). And the transmission power deciding part 138 is the timing directed from the 
TDMA timing decision section 1 12, and directs transmission power Sc (Sp) in the timing concerned to 
the variable output transmitter 1 14. The variable output transmitter 114 changes the transmission 
output to CS (or PS) based on the directions from the transmission power deciding part 138. 
[0025] A block block diagram of CS or PS used for it when inventing Claim 14 to drawing 9 is shown. 
Drawing 9 shows a case where its attention is paid to the transmitting side of a signal. Conventionally, 
a signal sent from the data input part 140 is inputted into the TDMA frame construction part 142, and 
a TDMA frame is built. It is transmitted to wireless circuit repeating installation via the modulator 
108, the transmitter 110, and the antenna 100 after that. For application of this embodiment, by the 
pattern memory part 144 for BER Measurement Division, a code sequence defined beforehand is 
memorized and the code sequence concerned is inserted at the time of TDMA frame construction. 
Thereby, it becomes possible by the BER test section 134 in drawing 8 t o measure a digital error rate 
of a circuit. 

[0026]Here, the same [ a kind of call ], for example, a non-restricting digital call, is considered also 
when necessary quality changes to **, such as application for the Internet to be used, for example, an 
object, and an object for TV phones. In this case, the required power, a necessary frame error rate, and 
a necessary digital error rate will be set up for every application. Since line quality changes frequently 
and transmission power control is also frequently performed in connection with it by change of outside 
environments, such as traffic, when wireless circuit repeating installation is used outdoors, there is a 
possibility that power consumption concerning the control [ itself] itself may be expanded. In such a 
case, a hysteresis is given to the required power used as a standard, a necessary frame error rate, or a 
necessary digital error rate, and a method of suppressing frequent power controls is also considered. 
[0027] 

[Effect of the InventionjAccording to this invention, since it is possible to reduce it when driving the 
transmission power of wireless circuit repeating installation in the internal electrical power source and 
power consumption can be reduced, the consecutive communication time of the wireless circuit 
repeating installation under carrying can be increased. Since it is based on the kind and 
communication quality of a call when changing the transmission power of wireless circuit repeating 
installation, the service itself is not degraded. Since it is possible to reduce transmission power timely, 
the effect that the amount of given interference to other ^paratus is reducible is also expectable. 



CLAIMS 

[Claim l]It is a wireless circuit relay method which relays a signal transmission between a base 
transceiver station of a radio communications system and a radio terminal station which communicate 
with a TDMA system, A wireless circuit relay method measuring power supply voltage supplied from 
the outside, and controlling either [ at least ] transmission power to said base transceiver station, or 
transmission power to said radio terminal station according to the measurement result. 
[Claim 2]Li a method according to claim 1, when said measurement result is below a value defined 
beforehand, said control, A wireless circuit relay method setting said transmission power as a value 
below the maximum-transmission-power value defined beforehand, and setting said transmission 
power as the maximum-transmission-power value in being more than a value which said measurement 
result defined beforehand. 

[Claim 3]It is a wireless circuit relay method which relays a signal transmission between a base 
transceiver station of a radio communications system and a radio terminal station which communicate 
with a TDMA system. Memorize beforehand transmission power Tc of said base transceiver station, 
and the necessary received power Dc of said base transceiver station, Memorize for every kind of call 
to relay and a kind of call relayed from said radio terminal station to said base transceiver station is 
identified. It is transmission power Sc from the necessary received power Dc of said base transceiver 
station corresponding to a kind of call which measure the received power Rc of a signal from said base 
fransceiver station, and it received-power-Rc(s), and transmission power Tc of said base transceiver 
station and a signal from said base transceiver station relay to said base transceiver station Sc=Dc+ 
(Tc-Rc) 

A wireless circuit relay method characterized by what it is alike and opts for more. 



[Claim 4]It is a wireless circuit relay method which relays a signal transmission between a base 
transceiver station of a radio communications system and a radio terminal station which communicate 
with a TDMA system, Memorize beforehand the transmission power Tp of said radio terminal station, 
and the necessary received power Dp of said radio terminal station. Memorize for every kind of call to 
relay and a kind of call relayed from said base transceiver station to said radio terminal station is 
identified, It is the transmission power Sp from the necessary received power Dp of said radio terminal 
station corresponding to a kind of call which measures tihe received power Rp of a signal from said 
radio terminal station, and it received-power-Rp(s) and the transmission power Tp of said radio 
terminal station and a signal from said radio terminal station relay to said radio terminal station 
Sp=Dp+ (Tp-Rp) 

A wireless circuit relay method characterized by what it is alike and opts for more. 
[Claim 5]It is a wireless circuit relay method which relays a sipal transmission between a base 
transceiver station of a radio communications system which communicates with a TDMA system, and 
a radio terminal station. Memorize beforehand transmission power Tc of said base transceiver station, 
and the necessary received power Dc of said base transceiver station, Memorize for every kind of call 
to relay and a kind of call to said base transceiver station to relay is discriminated from said radio 
terminal station, It is transmission power Sc from the necessary received power Dc of said base 
transceiver station corresponding to a kind of call which measure the received power Rc of a signal 
from said base transceiver station, and it received-power-Rc(s), and transmission power Tc of said 
base transceiver station and a signal from said base fransceiver station relay to said base transceiver 
station Sc=Dc+ (Tc-Rc) 

It is alike, determine more, memorize beforehand the transmission power Tp of said radio termmal 
station, and the necessary received power Dp of said radio terminal station. Memorize for every kind 
of call to relay and a kind of call to said radio terminal station to relay is discriminated from said base 
transceiver station. It is the transmission power Sp from the necessary received power Dp of said radio 
terminal station corresponding to a kind of call which measures the received power Rp of a signal 
from said radio terminal station, and it received-power-Rp(s) and the transmission power Tp of said 
radio terminal station and a signal from said radio terminal station relay to said radio terminal station 
Sp=Dp+ (Tp-Rp) 

A wireless circuit relay method characterized by what it is alike and opts for more. 
[Claim 6]In a wireless circuit relay method which relays a signal transmission between a base 
transceiver station of a radio communications system and a radio terminal station which communicate 
with a TDMA system, The necessary frame error rates DFc and DFp about a TDMA frame which is 
needed in said base transceiver station and said radio terminal station, respectively, Identify a kind of 
call which is memorized beforehand and relayed for every kind of call to relay, and frame error rate Fc 
about a TDMA frame of a signal from said base transceiver station is detected. The frame error rate Fp 
about a TDMA frame from said radio terminal station is detected, When said detected frame error rate 
Fc is larger than said necessary frame error rate DFc, it was able to define beforehand transmission 
output Sc to said base transceiver station, and every increases, When said frame error rate Fc is 
smaller than said necessary frame error rate DFc, were able to define beforehand transmission output 
Sc to said base transceiver station, and it every reduces. When said detected frame error rate Fp is 
larger than said necessary frame error rate DFp, were able to define beforehand the transmission 
output Sp to said radio terminal station, and it every increases, A wireless circuit relay method 
characterized by a thing for which the transmission output Sp to said radio terminal station was able to 
be beforehand defined when said frame error rate Fp was smaller than said necessary frame error rate 
DFp, and which every reduce. 

[Claim 7]In a wireless circuit relay method to relay, a signal transmission between a base transceiver 
station of a radio communications system and a radio terminal station which communicate with a 
TDMA system said base transceiver station and said radio terminal, A specific code sequence 
beforehand provided in a TDMA frame which transmits from a local station is added. The necessary 
digital error rates DBc and DBp which are needed in said base transceiver station and said radio 
terminal station, respectively, A code sequence of an insertion point of said specific code series in a 
TDMA frame which identified a kind of call which is memorized beforehand and relayed for every 
kind of call to relay, and was transmitted from said base fransceiver station, A code sequence of an 
insertion point of said specific code series in a TDMA frame which detected the digital error rate Be 
from said specific code series memorized by a local station, and was fransmitted from said radio 



terminal station, The digital error rate Bp is detected from said specific code series memorized by a 
local station, When said detected digital error rate Be is larger than said necessary digital error rate 
DBc, were able to define beforehand transmission output Sc to said base transceiver station, and it 
every increases. When said digital error rate Be is smaller than said necessary digital error rate DBc, 
were able to define beforehand transmission output Sc to said base transceiver station, and it every 
reduces. When said detected digital error rate Bp is larger than said necessary error rate DBp, were 
able to define beforehand the transmission output Sp to said radio terminal station, and it every 
increases, A wireless circuit relay method characterized by a thing for which the transmission output 
Sp to said radio terminal station was able to be beforehand defined when said digital error rate Bp was 
smaller than said necessary digital error rate DBp, and which every reduce. 

[Claim 8]A means to measure power supply voltage which is the wireless circuit repeating installation 
which relays a signal transmission between a base transceiver station of a radio communications 
system and a radio terminal station which communicate with a TDMA system, and is supplied fi-om 
the outside, Wireless circuit repeating installation having a means to control at least one side of 
transmission power to said base transceiver station, and transmission power to said radio terminal 
station, according to the measurement result. 

[Claim 9]In wireless circuit repeating installation which relays a signal transmission between a base 
transceiver station of a radio communications system and a radio terminal station which communicate 
with a TDMA system, A means to detect power supply voltage supplied fi-om the outside, and a means 
to judge more than a value as which said detection voltage was determined beforehand, and the 
following, A means to set transmission power at least to one side of said base transceiver station and 
said radio terminal station as a value beforehand provided in below the maximum transmission power 
if said detection voltage is judged to be below the value defined beforehand, Wireless circuit repeating 
installation providing a means to set transmission power at least to one side of said base transceiver 
station and said radio terminal station as the maximum transmission power if judged with more than a 
value as which said detection voltage was determined beforehand. 

[Claim 10]It is the wireless circuit repeating installation which relays a signal transmission between a 
base transceiver station of a radio communications system and a radio terminal station which 
communicate with a TDMA system, A memory measure which memorized transmission power Tc of 
said base transceiver station, and was memorized for every kind of call which relays the necessary 
received power Dc of said base transceiver station, A means to identify a kind of call relayed from 
said radio terminal station to said base transceiver station, A means to measure the received power Rc 
of a signal fi-om said base transceiver station, and transmission power Tc of said base transceiver 
station. It is transmission power Sc fi-om the received power Rc of a signal from said base transceiver 
station, and the necessary received power Dc of said base transceiver station corresponding to a kind 
of said identified relayed call to a base transceiver station Following formula Sc=Dc+ (Tc-Rc) 
Wireless circuit repeating installation which is alike, is based and is characterized by providing a 
means to determine, and a means to control transmission power to said base transceiver station to be 
set to the determined transmission power Sc. 

[Claim 1 l]In wireless circuit repeating installation which relays a signal transmission between a base 
transceiver station of a radio communications system and a radio terminal station which perform 
communication by a TDMA system, A memory measure which memorized the transmission power Tp 
of said radio terminal station, and was memorized for every kind of call which relays the necessary 
received power Dp of said radio terminal station, A means to identify a kind of call relayed from said 
base transceiver station to said radio terminal station, A means to measure the received power Rp of a 
signal from said radio terminal station, and the transmission power Tp of said radio terminal station. It 
is the transmission power Sp from the received power Rp of a signal from said radio terminal station, 
and the necessary received power Dp of said radio terminal station corresponding to a kind of said 
identified relayed call to said radio terminal station Following formula Sp=Dp+ (Tp-Rp) 
Wireless circuit repeating installation which is alike, is based and is characterized by providing a 
means to determine, and a means to control so that transmission power to said radio terminal station 
turns into the determined transmission power Sp. 

[Claim 12]In wireless circuit repeating installation which relays a signal transmission between a base 
transceiver station of a radio communications system and a radio terminal station which communicate 
with a TDMA system, A memory measure which memorized each transmission outputs Tc and Tp of 
said base transceiver station and said radio terminal station, and was memorized for every kind of call 



which relays the required power Dc and Dp which is needed for each input of said base transceiver 
station and said radio terminal station, A means to identify a kind of call to relay, and a means to 
detect the received power Rc and Rp of each signal from said base transceiver station and said radio 
terminal station. It is transmission power Sc to said base transceiver station from transmission output 
Tc of said base transceiver station, the received power Rc of a signal from said base transceiver 
' station, and the electric power Dc that is needed for an input of said base transceiver station 
corresponding to said identified kind of relayed call Following formula Sc=Dc+ (Tc-Rc) 
A means to boil, and to base and determine, and a means to control so that transmission power of said 
base transceiver station is set to the determined transmission power Sc, It is the transmission power Sp 
to said radio terminal station from the transmission output Tp of said radio terminal station, the 
received power Rp of a signal from said radio terminal station, and the electric power Dp that is 
needed for an input of said radio terminal station corresponding to said identified kind of relayed call 
Following formula Sp=Dp+ (Tp-Rp) 

Wireless circuit repeating installation which is alike, is based and is characterized by providmg a 
means to determine, and a means to control so that transmission power to said radio termmal station 
turns into the determined transmission power Sp. 

[Claim 13]In wireless circuit repeating installation which relays a signal transmission between a base 
transceiver station of a radio communications system and a radio terminal station which communicate 
with a TDMA system, A memory measure beforehand memorized for every kind of call which relays 
the necessary frame error rates DFc and DFp about a TDMA frame which is needed m said base 
transceiver station and said radio terminal station, respectively, A means to identify a kind of call to 
relay and a means to detect frame error rate Fc about a TDMA frame from said base transceiver 
station, The frame error rate Fp about a TDMA frame from said radio terminal station A detection 
means A means to judge whether said detected frame error rate Fc is larger than said termmal frame 
error rate DFc, If judged with said frame error rate Fc being larger than said necessary frame error rate 
DFc, A means [ to every reduce ] for transmission output Sc to said base transceiver station to have 
been defined beforehand, for transmission output Sc to said base transceiver station to have been 
beforehand defined when judged with every increasing and said frame error rate Fc being smaller than 
said necessary frame error rate DFc, A means to judge whether said detected frame error rate Fp is 
larger than said necessary frame error rate DFp, If judged with said frame error rate Fp bemg larger 
than said necessary frame error rate DFp, Wireless circuit repeating installation possessing a means [ 
to every reduce ] for the transmission output Sp to said radio terminal station to have been defined 
beforehand, for the transmission output Sp to said radio terminal station to have been beforehand 
defined when judged with every increasing and said frame error rate Fp being smaller than said 
necessary frame error rate DFp. . . u *. i, 

[Claim 14]Wireless circuit repeating installation which relays a signal transmission between a base 
transceiver station of a radio communications system and a radio terminal station which communicate 
with a TDMA system, comprising: 

Said base transceiver station and said radio terminal station to a TDMA frame which transmite from a 
local station. A memory measure beforehand memorized for every kind of call which relays the 
necessary digital error rates DBc and DBp which a specific code sequence defined beforehand is 
added and are needed in said base transceiver station and said radio terminal station, respectively. 
A memory measure which memorized said specific code series. 

A means to identify a kind of call to relay. ^ f ^ 

A code sequence of an insertion point of said specific code series in a TDMA frame transmitted from 
said base transceiver station. , . . . i r f 

A means to detect the digital error rate Be from said specific code series memorized by a local station. 
A code sequence of an insertion point of said specific code series in a TDMA frame transmitted from 
said radio terminal station. 

A means to detect the digital error rate Bp from said specific code series memorized by a local station, 
A means to judge whether said detected digital error rate Be is larger than said necessary digital error 
rate DBc, If judged with said digital error rate Be being larger than said necessary digital error rate 
DBc, were able to define beforehand transmission output Sc to said base transceiver station, and it will 
every increase, A means for transmission output Sc to said base transceiver station to have been 
beforehand defined when judged with said digital error rate Be being smaller than said necessary 
digital error rate DBc and to every reduce, A means to judge whether said detected digital error rate 



Bp is larger than said necessary error rate DBp, If judged with said digital error rate Bp being larger 
than said necessary error rate DBp, were able to define beforehand the transmission output Sp to said 
radio terminal station, and it will every increase, A means for the transmission output Sp to said radio 
terminal station to have been beforehand defined when judged with said digital error rate Bp being 
smaller than said necessary digital error rate DBp and to every reduce. 

[Brief Description of the Drawings] 

[Drawing lI The figure showing the flows of control about the embodiment of invention of Claims 1 
and 2. 

[Drawing 2"| The figure showing the flows of control about the embodiment of invention of Claims 3-5. 
[Drawing 31T he figure showing the flows of control about the embodiment of invention of Claim 6. 
[Drawing 41T he figure showing the flows of control about the embodiment of invention of Claim 7. 
[Drawing 51 The block block diagram showing the embodiment of invention of Claims 8 and 9. 
[Drawing 61 The block block diagram showing the embodiment of invention of Claims 10-12. 
[Drawing 71 The block block diagram showing the embodiment of invention of Claim 13. 
[Drawing 81 The block block diagram showing the embodiment of invention of Claim 14. 
[Drawing 91C S in implementation of invention of Claim 14, or the block block diagram of PS. 
[Drawing lOI The figure showing the concept of wireless circuit relay. 
[Drawing Ul The block diagram of the conventional wireless circuit repeating installation. 





,26 




[Drawing 31 




[Drawing 




>{ 




